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Needed: An Interstate Electricity

Communications Superhighway

. 2 AN S " i | I F
- I (T -

E ?_ q - ([ o L - Al L & H -

m e 1;_' .| o i .f'i,,, e ' AL I
- I | WM T et 1 e L MR W

Ay
- = . - - Sy
| II_J!“IIIIi.:t__'-HH no ik i i..—.;!l&,-,..g-—!—-a_—- THEETRTIRE] Sy
m | — et P = S !
' il = B - AR e —
< it S 1)
1. -'_F i .-'.r...
II. ! - T I

i
5

/7




L]

'
A
e r ——J
e i o | S e
o .-'r VT o .I'.l-:__.- - L,_ ' T‘.i_ 4, I"l o
- . v
SBY) M S~ L
r, i 2 = L .
g ' v bt [ _1:_- o -
T 3\ L R
e ; 3 b o el - -
8 | L I| y - 2
Y ~ i oy 2
S S =
/ J > ! el
S I |I'| |i I:’ ] L:I.I_H_ | f . ' e i ] 34
Sy s - TS
l Iy - { L=* -
1A s
- L ST =
» b bk ; u I = ! l
A \ ” .-":"'; ] Nl - ;
(| R~ e /T 0
/) e |I: P\ { : i 1 L %
o . s
‘*._El}l_q;’ J‘| T -
- JF—
= 3 =
. e
Mational Highway System (MHS) —
P EBisenhower Interstate System
= T Other NHS
Source: Department of Transportation
4 L

01/14/03 3163¢c3.3

Copyright © 2003 Electric Power Research Institute, Inc. All rights reserved.

Needed: An Interstate Interstate Electricity
Communications Superhighway
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A Descriptive Framework

Increase the Efficiency and Value of Electricity

Transform the
functionality of
the power delivery

infrastructure

Revolutionize
the value of
electricity services

Enable digital
devices

Enal_ole t_he Increase
andcontrel || ane cammot Enhance the Enable connectivity
of power of or;:ver y performance of and enhance
syst%ms in deII)ivery digital devices end-use
real time systems

Integrated Energy and Communication

System Architecture
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Deploy Sensors
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Integrated Electric
and Communications Systems
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Deploy Local Computational Agents
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Apply Power Flow Control
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Apply Dynamic Thermal Circuit Rating
(DTCR)
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Apply Dynamic Thermal Circuit Rating
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Apply Fault Anticipation
& Distribution Electronics
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Apply Fault Anticipation

Regional Distribution
Trl.h!ml!:-ﬁ:ﬂ Operator Control Center

Power
Generator

i Fault
| Anticipator

dustrial
SUITIHER

T
Generator

—_— Communications
) Sensors

01/14/03 3163c3.13 Copyright © 2003 Electric Power Research Institute, Inc. All rights reserved. El El




The Smart Distribution System

Distribution Component Forced Hours of
Downtime/Year
13.8 kV power source from the 2.582
electric utility
13.8 kV metalclad circuit breaker 0.2992
Cable (13.8 kV); 900 ft, conduit
below ground 0.1458
Transformer
All other (29 items) 1.0260
Total 0.2497
4.3033
/

e

Availability = (8760-4.3033)/8760 = 0.999 (three 9’s)
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The Smart Distribution System
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Consumer Portal
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The Smart Distribution System
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Enable A Self-Healing
Power Delivery System

Regional Distribution
Control Center

Transmission Operator

—.1_ ]

Load
Serving Entity

2 =
I
B_. | Disgribution I

Elu:l:rm-m:l

T 1 Fauk
] Anticipator
i

|1
i 1K)

Diemand
H:u-:pnlu:u Bank

Distributed
Resource

Distribution
Substation

Residential I
Consumer

Commercial
Consumer

&
Piiadin
Generator

—_— Communications
) Sensors

01/14/03 3163c3.18 Copyright © 2003 Electric Power Research Institute, Inc. All rights reserved. E' E'




01/14/03 3163¢3.19

CEIDS Web Site

CEIDS

Consortium for Electric Infrastructure
to Support a Digital Society

CEIDS Home About CEIDS

Empowering the Digital Future

Today's digital world demands an
availability and quality of electric power
unimagined just years ago. You're always

on and always connected-or else.

To secure your place in the wired
century, EPRI and the Electricity
Innavation Institute introduce CEIDS -
the Cansortium for Electric
Infrastructure o Suppore a Digical
Sociery. Participare in CEIDS, and jain
ather energy firms, industrial
cohsumers, and government agencies |n
leading-edge technology development to
salve critical infrastructure challenges

and thrive in the digital society.

Contact Us  Site Map

Electrieity lanevation Inatiuis

Partners Information
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What's NMew Quick Link
+ Press Release: EFPEI Cnline Collaborative
Recommends Mew Metrics for Forum

Characterizing the Performance

of Power D&

www.epri.com/ceids
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